Trends in Survival of Hospitalized Stroke
Patients Between 1970 and 1985 claimed that hypertension control can account for only a small proportion of the decline.5-7 Evidence for declining stroke incidence in the United States is limited to data from Rochester, Minn, which indicate that incidence declined from the 1950s to about 1980 but flattened out or possibly increased in the early 1980s.8 A number of researchers9'10 have recently presented evidence that decreasing case fatality among stroke patients has contributed substantially to the decline in stroke mortality. Another report" has argued that stroke mortality has inevitably declined because of competing risks in an environment increasingly conducive to human survival. The Minnesota Heart Survey has previously reported that the hospitalized definite stroke attack rate in the Twin Cities remained relatively constant from 1970 to 1985, although the introduction of computed tomography during this period prevented an unequivocal conclusion. ' In this paper, we examine time trends in shortand long-term stroke survival in three cohorts of validated definite stroke patients (1970, 1980, and 1985) adjusted for age, sex, and several known risk factors for stroke mortality. Subjects and Methods
Hospitalized Stroke Data Collection
We abstracted clinical data from the hospital records of a 50% random sample of residents of the Twin Cities metropolitan area aged 30 to 74 years who were discharged with a diagnosis of acute stroke in 1970, 1980, and 1985 Data from patients' hospital charts were abstracted by trained nurses under the supervision of the study physicians. Information abstracted included medical history items, location and duration of new neurological deficits, and hospital course. Autopsy records for inhospital deaths (during the index event) were also abstracted, and records of computed tomography (CT) and magnetic resonance imaging scans were copied. During this time period, virtually all of these neuroimaging studies were CT scans.
Validation of Stroke
The hospital discharge diagnosis of stroke was validated in an identical manner for all years. The criteria were based on World Health Organization guidelines (see Fig 1) . Patients with brain tumor, subdural hematoma, and subarachnoid hemorrhage were excluded. Table 2 . Loss of consciousness was clearly the most important risk factor for short-term mortality after stroke, with 14-fold increased odds of mortality noted in patients with loss of consciousness. Since the few individuals with missing information on level of consciousness had short-term mortality experience similar to that of conscious stroke patients, they were assumed to have been conscious in analyses reported below. Age and both low and high levels of admitting systolic blood pressure were associated with a higher mortality in the immediate poststroke period.
Short-Term Case Fatality After Definite Stroke
The age-adjusted, in-hospital case fatality rate after definite stroke declined by >50% during the 1970 to 1985 period in both sexes (Table 3 ). This was confounded, however, with parallel declines in length of stay. This decline in length of stay was observed for the mean, the median (decreased by 4 days in men and 7 days in women), and among patients alive at discharge.
Twenty-eight-day survival trends were examined for each cohort (Fig 2a) 
Long-Term Survival After Definite Stroke
Five-year survival trends were examined (Fig 2b) to determine whether the improvements observed in short-term mortality persisted through 5 1970 and 1980 , although the trends appear different for men and women; however, this interaction did not achieve statistical significance (P=.10).
Observed long-term survival gains mainly reflected the improvement in 28-day survival. There was little evidence for improved 5-year survival among those surviving 1 month after the event (Table 4 ). The interaction observed between level of consciousness and survey year in relation to short-term mortality was no longer statistically significant at 5-year follow-up (P=.09), but the trends were similar, with an improve- 
Trends in Underlying Cause of Death
Slightly more than half of the deaths that occurred within 5 years of hospitalized definite stroke were attributed to causes other than stroke (Table 5 ). This varied according to whether death occurred during or after the stroke hospitalization. Among deaths that occurred during the index stroke hospitalization, the underlying cause of death was coded as stroke in slightly more than 70% of all cases in all 3 years. Among deaths that occurred after the index hospitalization, approximately 30% were attributed to stroke. Because observed deaths in 1970 were more likely to occur during the index hospitalization than in 1980 or 1985, the proportion of deaths attributed to stroke as the underlying cause declined from 1970 to 1985 (P=.09).
The proportion of deaths attributed to other cardiovascular disease declined significantly from 1970 to 1985, whereas the proportion attributed to noncardiovascular, noncancer causes increased dramatically. The categories that accounted for most of this increase were diseases of the respiratory system (ICD 8 10 .0% in 1987.9 Both of these latter reports suffer from the probable confounding of changes in in-hospital mortality with decreases in length of stay reported here and elsewhere. 16 None of these data were adjusted for severity of stroke, and they varied in their degree of verification of stroke.
The Minnesota Heart Survey data reported here suggest that there was a marked improvement in both short-and long-term survival after definite stroke overall between 1970 and 1985. After adjustment for two risk factors for mortality from stroke, this substantial improvement in short-term mortality was somewhat attenuated but remained statistically significant. The annual gains in short-term mortality after stroke were about equal for the 1970 through 1980 10-year period 
